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(54) System and method for point of use reward determination 

(57) A system and method that allows a group of 
organizations, e.g. a group of transit agencies, to pro- 
vide their users with a stored value smart card payment 
method that rewards them for actual use. The system 
and method include a card interface device and a smart 
card for storing respective reward applications, wherein 
the card interface device reward application retrieves 
transaction and reward data from the smart card and 
processes the data within the card interface device in 
order to determine a transaction reward. 
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Description 

CROSS-REFERENCE TO RELATED APPLICATIONS 

5 [0001] The present application claims priority to, and incorporates herein, provisional patent application serial no. 
60/125,353 filed March 19, 1999. 

BACKGROUND OF THE INVENTION 
10 Field of the Invention 

[0002] The present invention relates to a system and method for determining a reward, and more particularly, to a 
point-of-use reward determination system and method. 

15 Description of the Related Art 

[0003] Many providers of goods and services offer rewards to those with whom they interact. The rewards may take 
many forms, such as discounts off of the normal price of a good or service, free goods or services, or other special 
offers. These rewards are most prevalent in consumer-oriented industries, where the consumer has a multitude of 

20 choices among competing products and services. The entities within these industries utilize reward-type programs to 
attract, maintain and expand their consumer base. It is believed that the reward applications modify consumer behavior, 
resulting in increased consumer loyalty. For example, in the transportation realm, monthly passes can be purchased at 
a price lower than the cumulative price of paying for the service on a daily basis. Thus, reward applications are key com- 
ponents of many providers of goods and services. 

25 [0004] There are a number of disadvantages, impacting both providers and consumers, in current implementations 
of these types of programs. From the stand-point of the provider, the management and operation of these programs can 
require a tremendous investment. Many reward programs utilize a central computer system to track and update the 
reward status of the consumers participating in the program. The centralized tracking is inherently inefficient, as it 
requires the plethora of transaction information related to the reward program, from numerous transaction sources 

30 associated with a multiplicity of consumers, to be routed to one location for sorting and tracking. The complexity of such 
a system is further increased by the checks and balances that must be implemented to audit and account for each step 
of the process flow. This requires a large investment in both capital goods and human resources. 
[0005] Further, the traditional reward system requires the development and classification of various product cate- 
gories that must be managed throughout the system. For example, in transportation services, pass products as rewards 

35 may be offered for daily, weekly, monthly and other specially-defined periods or for other type services, like transfers. 
As such, the variety of product categories requires consumers to search through and choose the most appropriate 
product category that the customer wishes to have associated with the current purchase. This can be especially cum- 
bersome and frustrating when implementing product purchasing through self-service terminal devices. 
[0006] Additionally, with regard to prepaying for a good or service, the provider is often required to implement spe- 

40 cial accounting rules in allocating and tracking the money associated with such goods or services. The provider may 
have to allocate the money to a special prepaid pool. Then, the provider may need to track actual usage of the good or 
service associated with that prepaid pool to reconcile the prepayment with the usage. This requires additional invest- 
ment in time, manpower and equipment for the provider. 

[0007] From the consumer aspect, many times the benefit of the reward is outweighed by the cost of obtaining the 
45 reward. In the case of the monthly pass discussed above, for example, the customer is required to commit an up-front 
investment in order to obtain the reward. Typically the up-front investment is substantially greater than the near-term 
cost of the product or service. For example, the METRO system in Washington D.C. costs at a minimum $1.15 per ride 
and a customer, if they choose, can purchase a METRO card for exactly $1.15. But, the METRO offers a reward of 1 0% 
for METRO card purchases in excess of $20 and $30, respectively. Consequently, although a customer may need only 
so $1 .1 5 in METRO fare for his/her immediate use, if the customer fronts in excess of $20 he/she will be rewarded with an 
additional $2.00 on the purchased METRO card. Obviously, this reward system requires the customer to forecast their 
expected usage in order to determine whether or not the up-front investment exceeds the cumulative total of the 
expected usage. Further, the up-front investment may discourage many consumers from participating in the program. 
Even though a consumer may have an expected usage that would justify the up-front investment, the consumer may 
55 not be able to afford such a large investment. Additionally, these types of rewards offer little incentive to infrequent 
users. 

[0008] Finally, many conventional reward programs implement the reward application through the customer's 
device ( e.g. . smart card microprocessor). This is disadvantageous for a numerous reasons. It is cumbersome to fly and 
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update or alter the reward application due to the number of devices that need to be updated. Further, assuming that a 
customer does not update his/her reward application, he/she could miss out on possible rewards. 

[0009] Thus, the current systems and methods for implementing typical reward programs are often inefficient from 
the perspective of both the provider and the consumer. 

5 

BRIEF SUMMARY OF THE INVENTION 

[0010] Embodiments of the present invention include a system and method that allows a group of organizations, 
e.g. a group of transit agencies, to provide their users with a stored value smart card payment method that rewards 
10 them for actual use. 

[0011] An embodiment of the present invention includes a system for processing a transaction. The system 
includes a card interface device having a first memory for storing software programs and a first processor for running 
software programs, wherein the software programs include at least one reward application program with at least one 
rules file, a payment application, and a transaction log file, the reward application program determining a transaction 

is award and a smart card capable of communicating with the interface device, the smart card having a second memory 
for storing software programs and a second processor for running software programs, the second memory including a 
main software program having an electronic purse application integrated with a reward application, wherein the reward 
application includes at least one file utilizable by the card interface device to determine the transaction reward. 
[001 2] An embodiment of the present invention includes a method for performing a transaction including determin- 

20 ing a transaction-based award and facilitating payment for the transaction. The method includes reading reward data 
from a smart card reward application on a smart card via a card interface device, entering the reward data into a reward 
application program on the card interface device, applying rules from a rules file within the reward application program 
to the reward data to determine the transaction -based award, calculating a transaction amount, reading payment data 
from a purse application on a smart card via a card interface device, entering the payment data into a payment appli- 

25 cation on the card interface device, processing the payment data to determine the availability and source of the trans- 
action amount, deducting the transaction amount from the purse application, updating a purchase transaction log on 
the smart card, and updating a transaction log file on the card interface device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 

[001 3] 

Fig. 1 is a schematic representation of one embodiment of a system according to the present invention; 
Fig. 2 is a schematic representation of one embodiment of a card interface device ("CID") according to the present 
35 invention, 

Fig. 3 is a schematic representation of the file structure of one embodiment of a CID application file according to 
the present invention, 

Fig. 4 is a schematic representation of one embodiment of a smart card according to the present invention; 

Fig. 5 is a schematic representation of the file structure of one embodiment of a smart card applications file accord- 
40 ing to the present invention; 

Fig. 6 is a flow chart representing one embodiment of the process flow according to the present invention; 

Fig. 7 is a schematic representation of local system embodiment according to the present invention; 

Fig. 8 is a schematic representation of broad system embodiment according to the present invention; 

Fig. 9 is a schematic representation of a remote system embodiment according to the present invention; and 
45 Fig. 10 is a schematic representation of another remote system embodiment according to the present invention; 

DETAILED DESCRIPTION OF THE INVENTION 

[0014] According to one embodiment of the present invention, Fig. 1, is a point-of-use method and system 20 for 
50 rewards comprising a smart card 22 performing a transaction with a card interface device (CID) 24. CID 24 comprises 
hardware and software and/or firmware programming for determining at the time of the transaction whether or not the 
transaction qualifies for a reward. CID 24 makes the reward determination based on data read from smart card 22 using 
the software programming. A reward comprises either a discount applied to the current transaction, a credit for a future 
free transaction, access to a special offer, and any other similar type of benefit that accrues to the owner of smart card 
55 22. CID 24 then determines the transaction amount, taking into account whether or not a reward applies and updates 
and debits smart card 22 for the applicable transaction amount. Further, CID 24 updates the reward application file and 
transaction log file on smart card 22, while maintaining its own transaction log file. CID 24 communicates with back end 
systems 26 to transfer the transaction log file data for settlement purposes. 
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[0015] Additionally, back end systems 26 may provide CID 24 with updated software programming to initiate 
changes or start new reward applications. For example, if no reward application file exists on the card for a program sup- 
ported by CID 24, CID 24 will check to see if there is space to add additional files and adds the reward program file 
accordingly. Alternatively, CID 24 gives the owner a listing of the current reward programs so that a consumer can select 
s to overwrite a reward program file they no longer use. CID 24 is capable and authorized to overwrite an existing reward 
program file in the card data file and add a new program to the card. Thus, system 20 of the present invention advan- 
tageously provides a point-of-use reward by maintaining the software programming for determining the reward within 
CID 24 while keeping the relevant data used in the reward determination on smart card 22. 

[001 6] All communications between the smart card 22, CID 24 and back end system 26 will be handled with appro- 
10 priate security to ensure the integrity, validity and privacy of the information being moved This technology will change 
over time as the sophistication of interlopers and their access to technology increase. As one skilled in the art as 
defined by todays security technology recognizes, all messages would be signed and all files MAC'ed. Additional secu- 
rity provisions are included to ensure that proper devices are used in critical dialogs such as updating program charac- 
teristics on the CID or in the case of the smart card, using techniques such as independent mutual authentication for 
15 those operations. 

[0017] Referring to Fig. 2, CID 24 comprises a terminal for housing microcomputer 28, contact interface 30 and 
contactless interface 32 for performing a point-of-use transaction. For example, CID 24 may comprise a terminal/gate- 
way used to gain access to and/or exit from a service. Similarly, CID 24 may comprise or connect to a point-of-sale 
(POS) merchant terminal. Contact interface 30 or contactless interface 32 may be utilized to establish a communica- 
te tions channel with a corresponding interface on smart card 22. For example, contact interface 30 may comprise an 
interface meeting the specifications of International Standards Organization (ISO) standard number ISO-7816. Simi- 
larly, contactless interface 32 may comprise an interface meeting the specifications of ISO standard number ISO- 
14443. 

[0018] Additionally, CID 24 further comprises audio component 34, such as a speaker, display component 36, such 

25 as a monitor, and input device 38, like a key pad or a touch-screen monitor when it is combined with display component 
36 in one embodiment. Audio component 34 and display component 36 are used to provide feedback to those interact- 
ing with CID 24. Further, display component 36 and input device 38 allow an interactive transaction to be performed. 
[0019] Microcomputer 28, in combination with contact interface 30 and contactless interface 32, comprises inter- 
face circuitry that advantageously provides CID 24 with an integrated contact and contactless functionality. Microcom- 

30 puter 28 further comprises memory 40, a central processing unit (CPU) 42 that manages data and runs application 
programs, and a co-processor 44 that provides additional processing capability. For example, co-processor 42 may be 
a Triple-DES (Data Encryption Standard), a crypto-public key (PK) co-processor, and/or another similar encryption 
capable co-processor that provides security for communications utilizing both contact interface 30 and contactless 
interface 32. In one embodiment CID 24 interfaces with back end systems 26 via input/output (I/O) channel 43 managed 

35 by CPU 42. Also, memory 40 comprises standard memory units known in the art, such as memory units in the form of 
random-access memory (RAM), read-only memory (ROM) and electrically-erasable programmable read-only memory 
(EEPROM). Microcomputer 28 operates under firmware controlled by its internal read-only memory and formats data 
and interprets commands between contact interface 30 and contactless interface 32. A suitable microcomputer 28 hav- 
ing the above-mentioned capabilities is the MIFARE® PRO microprocessor manufactured by Philips Semiconductors. 

40 Similarly a dual interface chip is available from Siemens. 

[0020] CPU 42 and memory 40 are capable of respectively processing and storing data and signals representative 
of algorithms, such as CID operating system 46 and software programs such as CID applications 48. CID operating sys- 
tem 46 and applications 48 may be utilized with either contact interface 30 or contactless interface 32. Operating system 
46 may comprise standard operating systems or platforms, such as the Java® platform, or proprietary solutions. 

45 [0021] Referring to Fig. 3, CID applications 48 comprise service/purchase transaction payment and reward appli- 
cation programs 50, such as payment application 51 and reward application 53, and its associated transaction log file 
52 and rules file 54 used to run the payment and reward applications. Payment application 51 comprises methods and 
security associated with authenticating the payment application, such as an open or closed purse, on card 22 and 
processing for the collection of value for a transaction. Reward application 53 comprises methods and security associ- 

50 ated with authenticating the reward application on card 22 and adding or subtracting reward value as appropriate for the 
transaction being processed. Payment application 51 and reward application 53 may pass information between each 
other (as denoted by the dashed line) in a controlled manner, such as under the management of reward application pro- 
gram 50 or operating system 46. 

[0022] Further, reward application program 50 comprises the software that manages the selection and interaction 
55 of the application or service between smart card 22 and CID 24 in performing a reward, transaction amount, and/or pay- 
ment determination. The service may comprise an application program that provides services and/or manages all of the 
other applications on a card, such as a security service or update service. The programming in rules file 54 for CID 
applications 48 is associated with provider a 56, who is the entity such as a merchant or operating authority that imple- 
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merits and controls the service/purchase and reward application. CID applications 48 may be set up such that there are 
multiple rules flies 54, each corresponding to a different provider 56, and a single reward application 53 that interacts 
with each of the multiple rules files 54. Alternatively, CID applications 48 may be set up with a separate reward applica- 
tion 53 and rules file 54 for each provider 56. As such, a single CID 24 may comprise applications for: multiple providers 
s 56 each having individual reward application 53 and rules files 54; multiple rules files and a single reward application 
for a single provider; and/or a single rules file and reward application for multiple providers. One embodiment of the sin- 
gle reward application program for multiple providers, for example, allows local merchants to compete with larger, 
national merchants. 

[0023] Transaction log file 52 comprises a detailed data record of the specific information associated with each 
10 transaction performed between CID 24 and smart card 22. This detailed information includes the data typically utilized 

in the settlement process performed by back end system 26, such as card number, date, amount of transaction, etc. 

Further, transaction log file 52 may comprise additional information specific to reward application 53 and used in the 

reward and transaction amount determination process. TABLE 1 below is a schema according to an embodiment of the 

present invention for recording transaction payment information within the transaction log file 52. The CID will retain the 
is electronic purse purchase transaction and append to it as discretionary data the information to be tracked for statistical 

analysis. For example the following data would be appended to a purchase record in the purchase batch maintained on 

the CID. 



TABLE 1 



Card Number 


Uniquely identifies the card 


Merchant Transit Agency ID 


The merchant/transit agency for which this loyalty record applies. Could be an iden- 
tifier for a group of merchants/transit agencies. Same as the Loyalty program ID. 


Txn ID 


Unique ID for this transaction posted on this loyalty record. Could contain authenti- 
cation mechanisms to prevent tampering. 


Terminal ID 


Uniquely identifies the device, hence the merchant, that performed this transaction 
on this loyalty record. 


Txn Date 


The date of this transaction 


Price or Fare $ charged 


Actual amount deducted from the card. 


Txn Time 


The time stamp for the transaction. 


$ Discount Granted 


Discount from the normal fare that would have been applicable to this route, card, 
time of day had not discounts applied. 


Basis For Discount 


Code that indicates the reason for granting the discount Could be because of $ vol- 
ume reached, or number of transactions reached. Further it would indicate over 
what period (day, week, month, year). 


Level Reached 


The level reached ($ or #) that entitled the card to a discount. 



[0024] Similar to the schema of TABLE 1, the transaction log file 52 of the CID 24 also contains a database that 
includes data and logic necessary to perform reward calculations ( e.g. , discount calculations). TABLE 2 sets forth a 
45 schema for storing and tracking rewards calculation data. 



TABLE 2 



Loyalty Program 


The loyalty program applicable to the card data 


ID 




Merchant/Transit Agency ID 


The merchant/transit agency for which this loyalty record applies. Could be an 
identifier for a group of merchants or transit agencies. 


Terminal ID 


Uniquely identifies the device, hence the merchant, that performed the last 
transaction on this loyalty record 
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TABLE 2 (continued) 



5 


Txn $ 


The $ amount to charge for a non discounted transaction. This will be actually 
several registers since different types of card, etc. incur different transaction 
charges. 




Txn Date 


Today's Date 




# Txns this week 


The number of transactions that the card needs to achieve with this group of 
merchants this week to qualify for a discount. 


10 


# Txns this month 


The number of times that the card needs to be used with this group of mer- 
chants this month to qualify for the discount. 




# of Txns this year 


The number of times that the card needs to be used with this group of mer- 
chants this year to qualify for the discount. 


15 


TOT $ this week 


Total $ amount spent on this merchant or group of merchants this week or even 
this day to qualify for a discount. 




TOT $ this month 


Total $ amount spent on this merchant or group of merchants this month to 
qualify for a discount. 


20 


TOT $ this year 


Total $ amount spent on this merchant or group of merchants this year to qual- 
ify for a discount. 




$ Discount for # Txns this week 


The actual discount (or applicable fare) if the card qualifies for a discount based 
on the # of transaction this week. 


25 


$ Discount for # Txns this month 


The actual discount (or applicable fare) if the card qualifies for a discount based 
on the # of transaction this month. 




$ Discount for # of Txns this year 


The actual discount (or applicable fare) if the card qualifies for a discount based 
on the # of transaction this year. 


30 


$ Discount for TOT $ this week 


The actual discount (or applicable fare) if the card qualifies for a discount based 
on the $ of transaction this week. 




$ Discount for TOT $ this month 


The actual discount (or applicable fare) if the card qualifies for a discount based 
on the $ of transaction this month. 


35 


$ Discount For TOT $ this year 


The actual discount (or applicable fare) if the card qualifies for a discount based 
on the $ of transaction this year. 



[0025] TABLE 2 is one embodiment of a schema for tracking reward data according to the present invention. One 
skilled in the art recognizes that different data structures may be used for different types of programs. A database 
40 according to the schema of TABLE 2 is kept for each merchant/transit agency ID that participates. As each of the CID 
applications 48 may comprise proprietary solutions, the type of additional information stored according to any number 
of different schema is limitless. Further, as mentioned above, the information contained in transaction log file 52 is typ- 
ically batched, or gathered together in some manner, and transferred to back end systems 26 for data collection and 
processing purposes. 

45 [0026] Rules file 54 comprises the rules used by reward application 53, which is the software engine that evaluates 
the applicability of a reward. Depending on the sophistication of the program and the associated hardware, rules file 54 
comprises: linear programming; table-driven, relational programming, such as with a relational database; and heuristic 
rules, such as by utilizing fuzzy logic or artificial intelligence. Back end system 26 supplies CID 24 with an updated rules 
file 54 when the parameters associated with reward application 53 change. For example, when a reward is increased, 

so decreased, or eliminated, then rules file 54 is updated. A number of methods may be utilized for updating rules file 54, 
as is discussed in more detail below in reference to alternate system embodiments. Also, rules file 54 comprises rules 
based on time, transaction amount, transaction number, etc. that are utilized to selectively implement the rules so that 
less frequent updates from back end system 26 are required. Additionally, CID 24 is capable of turning on or off the use 
of rules file 54. The turning on and off of rules file 54 may be advantageously utilized for: the temporary suspension of 

55 a program; disabling one program if multiple programs are active on CID 24; and for retaining multiple files such that a 
new set of rules may be verified, and if a problem is encountered, permitting fallback to an earlier version of the rules. 
[0027] Referring to Fig. 4, smart card 22 comprises a plastic, credit-card-sized card with an imbedded microcom- 
puter 58, contact interface 60 and contactless interface 62 used in performing a financial transaction. Microcomputer 
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58, in combination with contact interface 60 and contactless interface 62, comprise interface circuitry that advanta- 
geously provide smart card 22 with an integrated contact and contactless functionality. Microcomputer 58 further com- 
prises memory 64 for storing data and programs, a central processing unit (CPU) 66 that manages data and runs 
application programs, and a co-processor 68 that provides additional processing capability. Microcomputer 58 is basi- 
s cally similar to microcomputer 28 discussed above in reference to CID 24, although microcomputer 58 is programmed 
for smart card 22. 

[0028] CPU 66 and memory 64 are capable of respectively processing and storing data and signals representative 
of algorithms, such as card operating system 70 and software programs such as smart card applications 72. Card oper- 
ating system 70 and applications 72 may be utilized with either contact interface 60 or contactless interface 62. Card 
10 operating system/platform 70 includes proprietary solutions or standard solutions, such as the Java® platform or the 
Multos® operating system. 

[0029] Referring to Fig. 5, smart card application 72 comprises a master file 74 for managing and organizing one 
or more directory files 76. Each directory file 76 comprises a separate application program within memory 64 of smart 
card 22. Each directory file 76 comprises data and information for managing, organizing and controlling the application, 
is such as application identification information and an application directory. Associated with each directory file 76 is at 
least one elemental file 78. Elemental file 78 holds the data and information that is utilized by and generated from the 
application program. 

[0030] For example, in one embodiment of the present invention, directory files 76 may comprise electronic purse 
application 80 and smart card reward application 82. Electronic purse application 80 may comprise a program enabling 

20 the use of electronic value in a smart card transaction. Electronic purse application 80 uses multiple elemental files to 
store state and configuration data, such as purse data 85, and load and purchase transaction logs, such as purchase 
transaction log 96. One suitable electronic purse application 80 is VISA CASH, for example. Smart card reward appli- 
cation 82 may comprise a loyalty program that provides discounts or other benefits based on transactions performed 
with provider 56 supporting the reward application. Under smart card reward application 82, elemental files 78 may 

25 comprise application personality 84, cardholder personality 86, loyalty records 88, product list 90, a plurality of product 
records 92 and application transaction log 94, for example. 

[0031] Application personality 84 comprises data particular to each application, such as pointers to authentication 
key sets and the application name, revision number, and dates of operation or expiration, for example. Cardholder per- 
sonality 86 comprises profile data associated with the cardholder, such as: name, identification number, senior citizen, 

30 disabled, youth, student, age, level in school, and other potential classifications which might be used to determine eli- 
gibility for certain types of discounts. The use of this record is program specific. Also, the present invention advanta- 
geously allows each provider 56 to independently define the definition of what is included in each of these classes. 
[0032] Loyalty records 88 may comprise at least one, and preferably a plurality of, records specific to each provider 
56 participating in the reward application. Each loyalty record 88 is preferably a free-form data record that may be indi- 

35 vidually defined by each provider 56. To organize each loyalty record 88, the first byte of data in each loyalty record may 
be an index number associated with a particular provider 56, which also correlates to a position in the file for the partic- 
ular provider's record. In an alternative embodiment, each loyalty record 88 additionally comprises data relevant to the 
product offering of the particular provider 56, as well as authentication information that may be required. In performing 
a transaction, CID 24 searches for the index number associated with the particular provider 56 that operates the CID 

40 24. Advantageously, CID 24 is the only device that needs to know the free-form data structure within the record. Similar 
to the schema shown in TABLE(s) 1 and 2, TABLE 3 is an example of a schema for structuring data within the card's 
loyalty record 88 according to an embodiment of the present invention. 



TABLE 3 



Loyalty Program ID 


Identifies the merchant/transit agency for which this loyalty record applies 


Transaction ID 


Unique ID for the last transaction posted on this loyalty record. Could contain authentication 
mechanisms to prevent tampering. 


Terminal ID 


Uniquely identifies the device, hence the merchant, that performed the last transaction on 
this loyalty record. 


Txn $ 


The $ amount for the last transaction posted on this record. 


Txn Date 


The date the last transaction was posted on this record. 


# Txns this week 


The number of times that this card has been used with this group of merchants this week. 


# Txns this month 


The number of times that this card has been used with this group of merchants this month 
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TABLE 3 (continued) 



# of Txns this year 


The number of times that this card has been used with this group of merchants this year. 


TOT $ this week 


Total $ amount spent on this merchant or group of merchants this week or even this day. 


TOT $ this month 


Total $ amount spent on this merchant or group of merchants this month. 


TOT $ this year 


Total $ amount spent on this merchant or group of merchants this year. 



[0033] Product list 90 is a file comprising a list of unique products or services offered in association with reward 

10 application 82. Product list 90 is used to index into product records 92. Product records 92 are flies comprising defini- 
tions of individual product characteristics and the associated detailed information about each product associated with 
reward application 82. For example, product records 92 integrate reward application 82 by offering tokens, prepaid 
passes, etc. As one skilled in the art will realize, product list 90 and product records 92 may vary by reward application 
82 and by industry. Additionally, product list 90 and product records 92 files comprise pointers to and a data manager 

15 interactive with electronic purse application 80. This enables a transaction to be performed to fully take advantage of all 
of the applications within card 22. For example, using a transit application, when a consumer goes to add value to a 
transit application, product list 90 and product record 92 note the type of product purchased by the consumer, such as 
a prepaid pass, and keep a record of this information. When the consumer uses the transit application in a transaction, 
card 22 interacts with CID 24 to let it know what transit applications are loaded on the card. Within card applications 72, 

20 CID 24 recognizes the transit application and the closed purse value, such as the prepaid pass, stored within that appli- 
cation, as identified by the product list and the product record. CID 24 then analyzes the other related applications to 
determine if other discounts may apply. CID 24 then executes the transaction and updates the application transaction 
log and loyalty records on the card. Alternatively, if CID 24 finds no closed purse value, then it looks to purse application 
80, in conjunction with analyzing reward application 82 and its associated applications to determine the most appropri- 

25 ate transaction amount. CID 24 then executes the transaction and updates the application transaction log, the purse 
transaction log and the loyalty records on the card. A further example of such interaction between open and closed 
purse systems may be found in U.S. Patent Application Nos. 09/500,163 entitled "System, Method And Apparatus For 
Value Exchange Utilizing Value-Storing Applications" and 09/276,823 similarly titled "System, Method And Apparatus 
For Value Exchange Utilizing Value-Storing Applications," and assigned to the present assignee. Thus, the system 

30 advantageously is flexible enough to utilize prepaid products or the open purse application and loyalty records to com- 
plete the transaction. 

[0034] Application transaction log 94 comprises a record of data relevant to reward application 82 for the most 
recent transactions. This data may comprise information similar to the transaction information held in purse transaction 
log 96, such as transaction date, time, amount, merchant identification and other data relevant to performing settlement 

35 of the transaction. Additionally, application transaction log 94 may comprise data relevant to reward application 82. Typ- 
ically, application transaction log 94 comprises a circular buffer holding the most recent n transactions, where n may 
comprise capacity for a minimum of about 10 transactions and a maximum limited only by the available memory allo- 
cated to this record. Further, application transaction log 94 has capacity for a minimum number of transactions so that 
the information from those transactions may be utilized by CID 24 in reward determinations associated with shared 

40 offerings. Shared offerings are transactions with one provider that may be recognized by the reward application 53 of 
another provider. Similarly, in the transit realm, a shared offering may be a transfer pass from one operator (i.e. bus) to 
another operator (i.e. train). Thus, application transaction log 94 provides flexibility for smart card reward application 82. 
[0035] In operation, referring to Fig. 6, a load device adds value to purse application 80 on smart card 22 in 
exchange for funds from a funding source, such as cash or debit, credit, checking and savings account numbers (Block 

45 100). Also, CID 24 is loaded with reward application program 50 (Block 102) for provider 56. Smart card 22 is utilized 
to perform a transaction with CID 24 (Block 104). CID 24 and smart card 22 mutually interrogate and authenticate each 
other (Block 106). If the authentication process bits, then the transaction is aborted (Block 108). If the authentication 
succeeds, then CID 24 searches smart card applications 72 for reward application 82 associated with provider 56 that 
loaded reward application program 50 onto the CID (Block 110). There may be just one reward application 82 that is 

so compatible with multiple providers 56, or there may be a plurality of reward applications 82 where each reward applica- 
tion is specific to one, or a specified group of, providers. CID 24 retrieves the relevant files from reward application 82 
(Block 1 1 2). The relevant files preferably comprise application personality 84, cardholder personality 86, loyalty records 
88 and application transaction log 94. Reward application program 50, running reward application 53 in combination 
with rules file 54 on CID 24 utilizes application personality 84 and cardholder personality 86 to determine whether or 

55 not an application-based and/or classification-based reward or discount applies to the current transaction (Block 114). 
Then, reward application 53 in combination with rules file 54 on CID 24 utilizes data in loyalty records 88 and application 
transaction log 94 to determine if a reward based on usage or a reward based on a shared offering has been earned 
(Block 116). 
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[0036] For example, loyalty records 88 comprise free form data that includes information relevant to the particular 
program offered by provider 56. Examples of typical free form data comprises usage history data, such as number of 
transactions, value of transactions, and other similar data (see TABLE 3). And, since loyalty record 88 is free form, the 
structure of the data may vary for each provider 56, and only the CID associated with that provider needs to know the 
format. 

[0037] Reward application 53 and rules file 54 then calculate the transaction amount taking into account any reward 
that may have been earned (Block 1 1 8). CID 24 then searches purse application 80 to determine if enough value exists 
on smart card 22 to pay for the good or service (Block 120). If so, then CID 24 deducts the transaction amount from the 
amount of stored value on smart card 22 (Block 1 22). CID 24 then sends messages to smart card 22 so that application 
transaction log 94, loyalty record 88 and purse transaction log 96 may be appropriately updated. Also, CID 24 updates 
its own transaction log file 52 (Block 1 24). If time- or value-based parameters have exceeded their thresholds, then CID 
24 resets these fields when the records are updated. If there was not enough value on smart card 22 to cover the trans- 
action amount, then the transaction is aborted (Block 108). Alternatively, other functions may be implemented, such as 
an auto-load of value to enable the performance of the transaction. An example of such functionality is disclosed in U.S. 
Patent Application Nos. 09/500,163 entitled "System, Method And Apparatus For Value Exchange Utilizing Value-Stor- 
ing Applications" and 09/276,823 similarly titled "System, Method And Apparatus For Value Exchange Utilizing Value- 
Storing Applications," assigned to the present assignee. Finally, an audio or visual cue is given to represent the status 
of the transaction (Block 126), and the transaction is completed (Block 128). 

[0038] System 20 (Fig. 1) is only one example of numerous system embodiments of the present invention. As 
described above, system 20 may comprise CID 24 that is remote from, or on-line with, back end systems 26. An advan- 
tage of the embodiments of the present invention is that any updates or changes to the merchant/transit reward sys- 
tems need only be made to the CIDs 24, not the smart cards 22. Either a central system or distributed servers at 
merchant/transit operator locations support a process of rules generation and management. The merchant/transit oper- 
ator then has control over the rules by which discount fares are calculated. This in conjunction with e.g., a fare table, in 
the case of a transit implementation and product pricing or purchase subtotal in the case of a merchant is used to deter- 
mine the actual funds to be collected for a transaction. The merchant/transit operator defines the rules. The rules are 
placed in a file in for example, a distribution server or the like and at the appropriate time, the file is accessed and the 
rules are distributed to the CIDs. These rule updates/changes are then in force until they are replaced or the device is 
sent a message to disable the rules. The rules data is capable of distribution from the server to a CID through a number 
of mechanisms including but not limited to a network connection, a portable collection/update device, and a portable 
data storage media. 

[0039] Referring to Fig. 7, system 200 comprises a local system where each provider 56 locally controls his/her 
own reward application. Smart cards 22 interact locally with one or more CIDs 24 at the provider location. All of the CIDs 
24 at that location are in communication, either directly or remotely with local server 202. Local server 202 may collect 
the local batching of transactions and updating of each CID 24 with rules files. Each local server 202 is in turn in com- 
munication with back end systems 26 for settlement purposes. System 200 may be implemented in a merchant loca- 
tion, like a grocery store with multiple merchant terminals, where each CID 24 is associated with a merchant terminal. 
There may be 1 to n number of CIDs 24 at each provider location, and there may be 1 to m number of providers 56 and 
1 to L local servers 202 specifically controlled by each provider. Thus, in a system such as system 200, each provider 
56 individually controls and updates local server 202 and CIDs 24. 

[0040] Further, referring to Fig. 8, a broad network system 300 comprise a plurality of CIDs 24 associated with a 
single provider 56, and/or a plurality of single providers, where back end systems 26 are used to manage and control 
all of the CIDs at each provider. Again, the connection to back end systems 26 may be direct or remote. There may be 
1 to n number of CIDs 24, with at least one at each provider 56, where there may be 1 to m number of providers. Broad 
network system 300 may include geographically distributed providers 56 run by the same entity, or system 300 may 
include groups of providers who choose to associate with one another. 

[0041] Referring to Fig. 9, one embodiment of a remote system 400 comprises a plurality of providers 56, each hav- 
ing at least one CID 24, where a portable collection/update device 402 is utilized to manage the CIDs. Collection/update 
device 402 may be transported to each CID 24 for manually collecting the batch transaction log information and manu- 
ally downloading updated rules files or other reward program applications. Collection/update device 402 is then brought 
in communication with back end systems 26 to perform settlement and to receive any new information updates. A suit- 
able example of a collection/update device 402 comprises a special purpose hand-held computer or a portable PC with 
customized software on the unit. Collection/update device 402 is capable of interfacing with CID 24 to upload batches 
and download program, data and batch authentication notices to the CID. Further, collection/update device 402 has a 
second interface capable of communicating with back end systems 26, such as to deliver the batches and to receive 
downloads of information needed to be distributed to CID 24 with which it communicates. 

[0042] Another embodiment of a remote system, referring to Fig. 10, comprises system 500 comprising storage 
medium 502 that may be interchanged between each CID 24 and beck end systems 26. Storage medium 502 may com- 
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prise memory modules or disks that are swapped to exchange collected and updated data. For example, each CID 24 
may initially be installed with an original version "o" storage medium 502, where there are 1 to n number of copies of 
the storage medium, matching the 1 to n number of CIDs, so that each CID receives a copy. At an interval determined 
by provider 56 or the entity controlling system 500, updated version "u" storage medium 502 generated by back end 
s systems 26 is used to replace the original version "o" of the storage medium in each CID 24. The original version "o" 
of storage medium 502 is returned to back end systems 26 for settlement purposes, while the updated version "u n 
installed in each CID may comprise new reward applications. 

[0043] In updating the CID 24 and in order to ensure maximum flexibility of the reward application 53, the storage 
of information in the card 22 will vary depending on different implementations. Therefore requests and responses for 

10 the reward data is structured using self-defining data types. The CID 24 receives a data definition for each program it 
must respond to as part of the rules definitions that are delivered to it from a backend server 26. By providing this in this 
manner, the dynamics of any reward application 53 are specified at the time of download. In this case, each CID 24 
needs to retain only the information associated with the operator/merchant reward applications that the CID specifically 
supports. This is important as it reduces the amount of storage space any CID 24 must allocate for that information and 

15 may improve operational performance, as searches through non-supported offerings are not required. The following is 
but one example of a possible structure for the data definition within the message. 



TABLE 4 



20 



25 



30 



35 



Message header 

Contains identifying information 
Message length (e.g. bytes) 



Message body 

Field delimiter 

Length of field 1 (e.g. bytes) 

Type of field 1 (e g. date, amount, number, etc) 

Content of field 1 
Field delimiter 

Length of field 2 (e.g. bytes) 

Type of field 2 (e g. date, amount, number, etc) 

Content of field 2 



End of Message 



40 

In this way the CID has all the information it needs to interpret the loyalty record 88 on the card 22 and operate on it 
[0044] Although the invention has been described with reference to these preferred embodiments, other embodi- 
ments can achieve the same results. Variations and modifications of the present invention will be apparent to one skilled 
45 in the art, and the above description and the enclosed attachments are intended to cover all such modifications and 
equivalents. 

Claims 



so 1 . A system for processing a transaction, comprising: 

a card interface device having a first memory for storing software programs and a first processor for running 
software programs, wherein the software programs include at least one reward application program with at 
least one rules file, a payment application, and a transaction log file, the reward application program determin- 
55 ing a transaction award; and 

a smart card capable of communicating with the card interface device, the smart card having a second memory 
for storing software programs and a second processor for running software programs, the second memory 
including a main software program having an electronic purse application integrated with a reward application, 
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wherein the reward application includes at least one file utilizable by the card interface device to determine the 
transaction reward. 

2. The system according to claim 1 , wherein the first memory contains multiple reward application programs, each of 
the multiple reward application programs being controlled by a different merchant. 

3. The system according to claim 1 , wherein the first memory contains multiple reward application programs, each of 
the multiple reward application programs being controlled by a single merchant. 

4. The system according to claim 1 , wherein the at least one reward application program contains multiple rules files. 

5. The system according to claim 4, wherein the multiple rules files are each controlled by different merchant. 

6. The system according to claim 1 , wherein the at least one rules file contains rules for determining the transaction 
reward according to at least one of the following programming methods linear programming, table-driven program- 
ming, and heuristic programming. 

7. The system according to claim 1 , further comprising a back-end device capable of collecting transaction data from 
the card interface device. 

8. The system according to claim 7, wherein the back-end device is further capable of updating the at least one 
reward application program on the card interface device. 

9. The system according to claim 7, wherein the back-end device is a server connected to the card interface device 
through a network. 

10. The system according to claim 1 , wherein the at least one file is selected from the group consisting of a personality 
file, a loyalty record file and an application transaction log. 

1 1 . A method for performing a transaction including determining a transaction-based award and facilitating payment for 
the transaction comprising: 

reading reward data from a smart card reward application on a smart card via a card interface device; 
entering the reward data into a reward application program on the card interface device; 
applying rules from a rules file within the reward application program to the reward data to determine the trans- 
action-based award; 
calculating a transaction amount; 

reading payment data from a purse application on a smart card via a card interface device; 

entering the payment data into a payment application on the card interface device; 

processing the payment data to determine the availability and source of the transaction amount; 

deducting the transaction amount from the purse application; 

updating a purchase transaction log on the smart card; and 

updating a transaction log file on the card interface device. 

12. The method according to claim 1 1 , wherein the reward data is read from at least one of the following files within the 
smart card reward application an application personality file, a cardholder personality file, a loyalty record file, a 
product list file, and a product records file. 

13. The method according to claim 1 1 , further comprising: 

transferring data from the transaction log file on the card interface device to a collection device. 

14. The method according to claim 13, wherein the collection device is a server connected to the card interface device 
through a network. 

15. The method according to claim 13, wherein the collection device is portable. 

16. The method according to claim 13, wherein the collection device is wireless. 
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17. The method according to claim 13, wherein the collection device updates the reward application program on the 
card interface device. 

18. The method according to claim 1 1 , wherein the rules are applied to the reward data according to at least one of the 
following programming methods linear programming, table-driven programming, and heuristic programming. 
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